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Abstract: The aim of this study was to analyze the clinical data, especially imaging data of gastric diverticulum, 
which was postoperative pathologically diagnosed as xanthelasma, misdiagnosed as a left adrenal gland area 
cyst, and review relevant literatures. A gastric diverticulum with xanthelasma case, misdiagnosed as a left adre-
nal gland area cyst was retrospectively reviewed. Relevant literatures were reviewed to analyze the reasons for 
misdiagnosis, surgical treatment and pre-operative precautions were summarized. Retroperitoneal laparoscopic 
left adrenal gland area cystectomy was performed and left adrenal gland was exposed during surgery, but with no 
detection of the cyst. After Computed tomography (CT) images were reviewed, continual exposure to the abdominal 
side was conducted until a cyst protruding into the left upper kidney area was observed. Gastric diverticulum was 
considered after consultation with gastrointestinal surgeons during the surgery, and the diagnosis was confirmed 
by endoscopic examination and was pathologically confirmed as xanthelasma. It’s extremely rare to find gastric di-
verticulum manifesting as adrenal cyst and it was pathologically confirmed as xanthelasma. Three dimensional CT 
and dynamic CT examinations were required before surgery and could be used to make differential diagnosis of the 
left retroperitoneal occupying lesions, particularly in the case adjacent to the gastric area.
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Introduction

Gastric diverticulum (GD) is a rare disease with 
low incidence of 0.04 and 0.02% in upper gas-
trointestinal and autopsy studies, respectively 
[1]. Much of our knowledge pertaining to gastric 
diverticula is derived from case reports [2, 3]. 
It’s especially rare to found gastric diverticulum 
at the left retroperitoneal area [4], Computed 
tomography (CT) imaging may detect the pres-
ence of GDs as thin-walled cystic masses in the 
left adrenal area. However, sole reliance on CT 
imaging has been demonstrated to lead to the 
misdiagnosis of gastric diverticula as adrenal 
tumors [5, 6]. There is no report on GD diag-
nosed as xanthelasma by postoperative patho-
logical test and there is no standard for its diag-
nosis and treatment yet. Therefore, we report a 
GD postoperative pathologically diagnosed as 
xanthelasma case that was misdiagnosed as 
left adrenal gland area cyst, in our hospital and 

review relevant literatures to provide diagnosis 
experience and future guidance for clinicians.

Case description

A 37-year-old female patient was referred to our 
hospital with chief complaints of shortness of 
breath for more than 20 days after activities 
and for further assessment of a left adrenal 
mass detected by CT. The ultrasound test from 
the previous hospital reported an anechoic 
mass (size: 6.8 cm × 5.7 cm × 4.4 cm) located 
behind the pancreas in the left upper abdomen, 
being left anterior to the abdominal aorta and 
anterosuperior to the left kidney, with a good 
acoustical permeability and a long strip shape 
boundary distal to the ultrasound transducer. 
After admission, the recheck of ultrasound test 
showed an anechoic mass (size: 4.8 cm × 4.7 
cm × 4.0 cm) located behind the pancreas in 
the left upper abdomen, and at the left side of 
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the abdominal aorta, with clear boundary and 
relatively regular shape. Color Doppler Flow 
Imaging (CDFI) test showed no obvious blood 
flow signal inside the lesion. While CT scan 
revealed a cystic lesion (CT value: 20-40 HU) 
located in the left side of adrenal region, with 
unclear boundary between itself and neighbor-
ing lateral branches of the left adrenal gland 
(Figure 1). Blood pressure, catecholamine, ad- 
reno-cortico-tropic-hormone (ACTH)+ cortisol 
and electrolytes were all in normal range. After 
sufficient pre-operation preparation, left retro-
peritoneal cystectomy was performed and 
patient underwent retroperitoneal laparoscopic 
surgery under general anesthesia. The adrenal 
area was fully exposed during the surgery, but 
the mass was not found. After CT images were 
reviewed, continual exposure to the abdominal 
side was conducted until a gourd shape cyst 
with milk-white content inside (after dissection) 
could be observed. GD was considered after 
consultation with gastrointestinal surgeons 
during the surgery, and the diagnosis was con-
firmed by endoscopic examination. Gastric di- 
verticectomy was performed and the pathologi-
cal diagnosis was a xanthelasma. The patient 
recovered well and was discharged seven days 
after surgery. The patient was followed up regu-
larly and underwent an annual gastroscopy and 
CT examination. At time of writing, the patient 
had been followed for more than two years and 
their condition was stable.

This study was conducted in accordance with 
the declaration of Helsinki. This study was con-
ducted with approval from the Ethics Committee 

of North Sichuan Medical College. Written in- 
formed consent was obtained from the par- 
ticipant.

Discussion

In the present case of GD which was histopath-
ologically confirmed as xanthelasma, and mis-
diagnosis as an adrenal cyst was initially deter-
mined on the basis of an anechoic mass ob- 
served according to the initial CT images. How- 
ever, during the surgery, adrenal gland area 
cyst was not found.

Xanthelasma is relatively rare in clinic, and it 
can be found in the digestive tract, esophagus, 
stomach, small intestine and colon. The stom-
ach is its most common target organ [7], while 
the adrenal gland area was rarely reported. 
Gastric xanthelasma is a relatively scarce endo-
scopic finding, with prevalence from 0.8% to 7% 
in different study populations [8, 9]. The etiolo-
gy and pathogenesis of gastric xanthelasma 
might be related to age, environment, chronic 
inflammation such as atrophic gastritis and 
hyperplastic polyps, HP infection, lipid metabo-
lism disorder, autoimmune mechanism and 
other factors [10]. Gastric xanthelasma might 
be a sign of pathological aging of gastric muco-
sa and an alarming sign of early gastric cancer. 
For instance, Kokal et al [11] performed gas-
troscopy on 1400 patients, and found 50 xan-
thelasma cases, they selected another 50 pa- 
tients without xanthelasma as the control 
group, and the results suggested that multifo-
cal atrophic gastritis was more common in xan-
thelasma patients, especially in older patients. 

Figure 1. The axial (A) and coronal reconstruction (B) contrast enhanced CT images show that a cystic lesion with 
size of 48 mm × 47 mm × 40 mm, located in the left side of adrenal region (arrow), is clearly demarcated from 
adjacent structures.
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A Japanese epidemiological study retrospec-
tively investigated the relationship between the 
pathogenesis of gastric xanthelasma and gas-
tric cancer and their respective pathological 
features. Multivariate analysis showed that ga- 
stric carcinoma and gastric xanthelasma were 
independently correlated [OR and 95% CI: 6.15 
(3.95, 9.70), and P < 0.05]. There was a signifi-
cant relationship between gastric xanthelasma 
and gastric cancer (P=0.002). In our case, the 
patient was a young woman, with superficial 
gastritis detected by gastroscopy, which was 
rare in China.

GD is also a rare disease in clinic [12, 13]. No 
relevant literature reported that GD appeared 
in the retroperitoneal adrenal region, and at the 
same time it was histopathologically diagnosed 
as xanthelasma. It’s recognized that the adre-
nal glands are adjacent to the peritoneal cavity, 
and some organs such as duodenum, acces-
sory spleen, colon, gastric diverticulum, renal 
cyst, pancreatic tail tumors and so on might 
appear in the retroperitoneal region but with 
lower incidence, about 0.7% as reported [14]. 
The exact mechanism underlying GD occuring 
in the adrenal area is not clear, and the possi-
ble reason might be that gastric cardia diver-
ticulum breaks into the retroperitoneum adja-
cent to renal fascia and then enters into the 
adrenal area during embryonic development 
according to the present description on GD in 
embryology [15].

Gastric xanthelasma is a kind of benign lesion 
with no obvious clinical manifestations, and GD 
also lacks typical clinical manifestations. A few 
patients with GD may feel discomfort under the 
xiphoid process, and some patients might suf-
fer from dysphagia and reflux in severe situa-
tions [16]. The prevalence of GD encountered in 
our CT series is 0.12%. It’s especially rare to 
find GD at left retroperitoneal area [4]. When it 
is located at the adrenal area and accompa-
nied with hypertension and palpitation symp-
toms, it could be easily misdiagnosed as adre-
nal tumors. A search of Pubmed, Medline, EM- 
BASE, Google Scholar, Cnki, Vip and Wanfang 
databases was conducted, a total of 11 previ-
ous studies with complete general information 
of patients was identified, in which the GD was 
a pseudotumor of the adrenal gland, and 10 
cases with sex and age data (Table 1). All stud-
ies were case reports of male patients with GD 
that simulated masses in the left adrenal 

region. Combining the literature review and the 
patient case study, we summarized our experi-
ence to reduce misdiagnosis as follows: first, 
nocontrast CT scanning results were insuffi-
cient due to the lack of continuous dynamic 
observation of the lesion site. It could easily 
cause misdiagnosis as typically shown in our 
case, that is, CT showed that the cystic lesion 
was completely located in the upper left kidney 
region, only neighboring to the pancreatic tail 
and aorta before surgery, but the cystic lesion 
had a close relationship to the stomach after 
the dynamic observation of cross-sectional 
images and the coronary images in three di- 
mensional reconstruction. Moreover, when the 
lesion had similar CT values as gastric con-
tents, neoplasm derived from the gastrointesti-
nal tract should be suspected. Considering rel-
evant literature where nine patients had GD 
manifested in the pseudotumor in the adrenal 
area, seven cases had tiny bubbles inside 
lesions, and two cases had cyst-density like 
shadow, those lesions should be suspected to 
originate from the gastrointestinal tract when 
the tiny bubbles and liquid gas level occurred in 
CT images [17-20]. Second, besides CT exami-
nations, the endoscopy and digestive tract con-
trast imaging should be administered to further 
confirm whether suspected lesions come from 
the gastrointestinal tract. If misdiagnosis was 
made before operation and no lesion was 
detected when the adrenal gland was entirely 
exposed during the surgical removal of the 
lesion in adrenal area at posterior abdominal 
cavity, the gastroscopy could be given to make 
further confirmation during operation. In this 
case, the patient did not receive preoperative 
barium contrast examination, however, compli-
cations were avoided as timely gastrointestinal 
consultation was conducted and clear diagno-
sis was made by gastroscopy during surgery.

According to relevant literature, GD and gastric 
xanthelasma are all benign lesions and deserve 
no surgery, and GD is supported to have an 
operation only when there are serious clinical 
symptoms or digestive tract perforations and 
hemorrhage. Although some literature reported 
that the gastric xanthelasma might develop 
into cancer, it still tends to check gastroscope 
regularly and eliminate the related risk factors 
such as chronic gastritis, HP infection, and so 
on at present. In this case, we made retroperi-
toneal laparoscopic gastric diverticulectomy 
because the patient’s diverticulum was rup-
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Table 1. Summary of reviewed articles describing cases where gastric diverticula were initially misdiagnosed as adrenal tumors in Chinese and 
English literature

Author Public 
year

Cases 
(N)

Age 
(y) Gender Assessment/imaging finding Published Journal

Schwartz et al 1986 1 65 M CT: an incidental 3 × 3 cm, thin-walled cystic mass with air-fluid level adjacent to left adrenal gland.
Upper GI barium study: gastric diverticulum.

AJR Am J Roentgenol

Silverman 1986 1 46 M CT: a soft tissue mass posterior to gastric fundus.
Upper GI barium study: gastric diverticulum extending posteriorly from fundus of stomach.

J Comput Assist Tomogr

Chasse et al 2002 1 42 M CT: a 4.5 cm necrotic mass close to left adrenal gland on upper abdominal.
Upper GI barium study: gastric diverticulum.

Surgery

Araki et al 2006 1 47 M CT: two left adrenal masses; a 3.0 cm lesion in the upper portion of the adrenal and a 1.5 cm diameter lesion in the lower 
portion. 

Int J Urol

Jing and Huang 2007 1 67 M CT: a 3.4 cm necrotic mass close to left adrenal gland on upper abdominal.
Upper GI barium study: a 3 cm gastric diverticulum extending posteriorly from fundus of stomach. 

Zhongguo Xian Dai Yi Xue 
Za Zhi (Chinese)

Kodera et al 2007 1 46 M CT: a 2.5 cm tumor located in left adrenal region.
MRI: tumor clearly isolated from other issues in suprarenal region and exhibited high-intensity area on T2-weighted image.
Upper GI barium study: gastric diverticulum.

Endocr J

Nogurea et al 2009 1 N/A N/A CT: Small bubble of gas in ventral area of diverticulum.
MRI: A small signal void in ventral area interpreted as ferritin and hemosiderin. 

Urology

Jebnsingh et al 2014 1 63 M CT: a well-defined low-density left supra-renal lesion with air fluid level. BMJ Case Rep

Wang et al 2015 1 15 M CT: a 2.4 × 1.5 cm cystic mass with air-fluid level.
Upper GI barium study: gastric diverticulum.

J Clin Urology (Chinese)

Mahafza et al 2015 1 48 M MRI: a left adrenal mass.
CT with intravenous (IV) contrast media and negative oral contrast media (water): 4 × 4.5 cm non enhancing thin-walled 
cystic lesion with an air-fluid level in close contact to the gastric fundus posteriorly.

Indian J Surg

Feng 2015 1 49 M CT: a low-density mass measuring 2.3 cm in diameter in the area of the left adrenal gland. Oncol Lett
N/A, not available; y, years; N, numbers; M, male; MRI, magnetic resonance image; CT, computed tomography; GI, gastrointestinal.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahafza%20WS%5bAuthor%5d&cauthor=true&cauthor_uid=25972678
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chronic+Gastritis+in+a+Gastric+Diverticulum+Misdiagnosed+as+a+Left+Adrenal+Mass%5bTitle%5d
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gastric+diverticulum+simulating+a+left+adrenal+mass:+A+case+report+and+review+of+the+literature+%5bTitle%5d
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tured during operational separation, which 
might cause infection by secretion and the pos-
sible diagnosis of a tumor could not be ruled 
out.

In conclusion, it’s rare to find a similar case of 
GD manifesting as adrenal cyst and was patho-
logically confirmed as xanthelasma. However, it 
should be included into the differential diagno-
sis of retroperitoneal disease to eliminate un- 
necessary pre-operational examinations such 
as catecholamine, ACTH and cortisol tests and 
surgery. The review of this case is for signifi-
cance of GD and xanthelasma recognition and 
clinical practice.

Acknowledgements

We thank Wang Anguo, Wu Ji, LiYunxiang for 
helpful advice regarding CT findings. This study 
was supported in part by grants from the De- 
partment of Education of Sichuan Provincial 
(14ZA0188).

Disclosure of conflict of interest

None.

Address correspondence to: Zongping Zhang, De- 
partment of Urology, The Second Clinical Medical 
College of North Sichuan Medical College, 55 Do- 
ngshun Road Gaoping District, Nanchong 6370- 
00, Sichuan, China. Tel: +8615881774124; Fax: 
+8608172262415; E-mail: cnzpdoc@163.com

References

[1] Rashid F, Aber A and Iftikhar SY. A review on 
gastric diverticulum. World J Emerg Surg 2012; 
7: 1.

[2] Ramai D, Ofosu A and Reddy M. Gastric diver-
ticula: a review and report of two cases. 
Gastroenterology Res 2018; 11: 68-70.

[3] Marianne C, Ur Rehman M and Min Hoe C. A 
case report of large gastric diverticulum with 
literature review. Int J Surg Case Rep 2018; 
44: 82-84.

[4] Schramm D, Bach AG, Zipprich A and Surov A. 
Imaging findings of gastric diverticula. Sci- 
entific World Journal 2014; 2014: 923098.

[5] Feng YE and Zhang Z. Gastric diverticulum 
simulating a left adrenal mass: a case report 
and review of the literature. Oncol Lett 2015; 
10: 2477-2480.

[6] Mahafza WS, Taib AA, Shahait AD and Al 
Awamleh A. Chronic gastritis in a gastric diver-
ticulum misdiagnosed as a left adrenal mass. 
Indian J Surg 2015; 77: 150-152.

[7] Tsai SJ, Lin CC, Chang CW, Hung CY, Shieh TY, 
Wang HY, Shih SC and Chen MJ. Benign esoph-
ageal lesions: endoscopic and pathologic fea-
tures. World J Gastroenterol 2015; 21: 1091-
1098.

[8] Sekikawa A, Fukui H, Sada R, Fukuhara M, 
Marui S, Tanke G, Endo M, Ohara Y, Matsuda F, 
Nakajima J, Henmi S, Saito S, Tsumura T, 
Maruo T, Kimura T and Osaki Y. Gastric atrophy 
and xanthelasma are markers for predicting 
the development of early gastric cancer. J 
Gastroenterol 2016; 51: 35-42.

[9] Dhakal M, Dhakal OP, Bhandari D and Gup- 
ta A. Gastric xanthelasma: an unusual en- 
doscopic finding. BMJ Case Rep 2013; 2013.

[10] Tian C and Gao Q. Progress in the study of gas-
tric xanthelasm. Chongqing Medical Journal 
2017; 46: 2724-2726.

[11] Köksal AŞ, Suna N, Kalkan İH, Eminler AT, 
Sakaoğulları ŞZ, Turhan N, Saygılı F, Kuzu UB, 
Öztaş E and Parlak E. Is gastric xanthelasma 
an alarming endoscopic marker for advanced 
atrophic gastritis and intestinal metaplasia? 
Dig Dis Sci 2016; 61: 2949-2955.

[12] Moy BT, Marchioni Beery RM and Birk JW. 
Gastric diverticulum: an unusual endoscopic 
finding. ACG Case Rep J 2016; 3: 150-151.

[13] Hajini FF, Husain M, Bhat A and Bukhari SI. 
Gastric diverticulum a rare endoscopic finding. 
BMJ Case Rep 2014; 2014.

[14] Wang WY, Guo YW, Yang PQ, Wang ZP, Zhang 
LJ, Du LD and Tian Y. Left adrenal pesudotu-
mor due to gastric diverticulum: a case report 
and literature review. J Clin Urology (China) 
2015; 30: 712-714.

[15] Araki A, Shinohara M, Yamakawa J, Tanaka M, 
Natsui S and Izumi Y. Gastric diverticulum pre-
operatively diagnosed as one of two left adre-
nal adenomas. Int J Urol 2006; 13: 64-66.

[16] Bouras F and Mariette C. Gastric diverticulum. 
J Chir (Paris) 2007; 144: 145.

[17] Chasse E, Buggenhout A, Zalcman M, Jeanmart 
J, Gelin M and El Nakadi I. Gastric diverticulum 
simulating a left adrenal tumor. Surgery 2003; 
133: 447-448.

[18] Inaba Y, Maeda H and Umezu K. A case of gas-
tric diverticulum difficult to differentiate from 
left adrenal tumor. Hinyokika Kiyo 1993; 39: 
553-555.

[19] Staumont V, Pauls C and Ruyssevelt CV. Gastric 
diverticulum simulating a left adrenal mass. J 
Belge Radiol 1998; 81: 100.

[20] Jebasingh FK, Naik D, Chandramohan A and 
Paul MJ. Posterior gastric diverticulum mimick-
ing adrenal adenoma on imaging. BMJ Case 
Rep 2014; 2014.


